Palladin is expressed preferentially in excitatory terminals in the rat central nervous system.
Palladin is a recently described intracellular protein associated with the actin cytoskeleton and cell adhesion in fibroblasts. In Western and Northern blot analyses, palladin expression is ubiquitous in embryonic mice, but it is down-regulated dramatically in most adult tissues. Significant amounts of palladin persist in the brain of adult rodents, as assessed by Western blot analysis. With this work, we extend preliminary observations and determine the overall distribution and subcellular location of palladin throughout the rat brain. In sagittal and coronal sections of the central nervous system, immunostain for palladin is present throughout the brain and spinal cord, but not uniformly. The densest regions of immunostain include the olfactory bulb, cerebral and cerebellar cortex, hippocampus, amygdala, superior colliculus, and superficial laminae of the spinal dorsal horn. Because immunostain characteristically is punctate, we performed double staining for palladin and the presynaptic marker synaptophysin. Confocal microscopy showed that palladin-immunopositive puncta are also immunopositive for synaptophysin; the proportion of synaptophysin-immunopositive puncta that also stained for palladin ranged from 100% of mossy fiber terminals in field CA3 of the hippocampus and in the cerebellar cortex to 60--70% of terminals in the cerebral cortex, striatum, and spinal dorsal horn. The presence of palladin in synaptic terminals was confirmed by electron microscopy. Because immunostained terminals commonly establish asymmetric synapses, the selectivity of palladin expression in synaptic terminals was tested by double staining for palladin and gamma-aminobutyric acid. The modest level of colocalization in this material at both the light microscopic and electron microscopic levels suggests a selectivity of palladin for terminals that release excitatory neurotransmitters. As concomitant work in cell cultures has shown that palladin participates in axonal development and migration, the present results suggest that palladin persists at excitatory synapses of the adult nervous system.